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A transplant with a core of a viable, physiologically active, cell(s) and a non-fibrogenic coating of alkaline earth metal alginate 
having a high mannuronate to guluronate molar ratio and free from fibrogenic amounts of fucose, sulfate, phloroglucinol and 
protein moieties. The coating has a permeability sufficiently low and a thickness sufficiently large to protect the tissue cells 
from host immunological agents after transplantation, the coating also being sufficiently permeable and thin to permit the 
diffusion of cell sufficient nutrients and cell products through the coating required for cell viability. The alginate coating can be 
reacted with polylysine to form a polylysine-alginate complex on the outer surface thereof. The complex can then be reacted 
with polyaspartic acid to provide a physiologically acceptable negative surface charge. 
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4lTH%. T.JI.S. Chang (Chang. T.M.S.. Science 146: 524-525 (1954)) li, 
*Mlttf ') t ; VBL*^t>ftM$totob W>V7-*<r> X 7 o*tA*E« 

i>. Mosback «ifcJ:t/Chang "ill, $a«tt ottAffl£fo»l&fc «ktf£fc fc 
^Uiifasa^aR^ECLTfeO, r4£OE*li> 8£Btf**ft<^:*>cttA 
L/:WOittmr4^tttt*EaUTl»*. (K. Mosbach et al, Acta Chea. S 
cand. 20: 2807-2812 (1966), Chang. T.M.S. et al. Can. J. Psysiol. and Ph 
arnacol. 41: H5-J28 (1966) ) • 

Lira *i:J;-»T, t*fcffl*fcJ:C;»6* < 'K , jyy>TMtfiTA¥>Btt 
#HM:fflJEftinTl»*. (F. Lie et al. J. Pharn. Sci.. 70: 35I-354 (198 
O) . ;<ib©aWU:«»*ttBILT, Mflnttft0*K«ttBt«jEr6 
KWin ^(C^oTWS^nTl^,, (Lira el al. Science 2I0: 908-909 (I 
980) . #IBttlTW4.25l.387 *h *R 324. 683 *4. 352. 883 3, *4. 407. 
957 *t 314.663.286 «fc CM&4. 803. 368 %li C OSKftCWt * fefcTfc 5. 
LfrL'iJ^ Ch^©£«ttlifttt(0«aER««©fi«B«)»jEi:ii**tC 

*>Tfc*t\ t h©»Bift*oj:-5^««t»ttt«oi:awttttt*!>^nT^ 

tf'J 'J ^>tSi£d^^7^4 i >tt/;^>"f/.tt«U:tfAt^»«l*^MI&r 

^<cooscn«ii:j:f)!iw*j?**<n:fT*3nfc*<» »wcawa»H3nfc» 

W(**affir$i:iifliO^««lTfc^/» 0 («*tf, *SW«F*4.673.566 * 
, HI 689. 293 **, K4. 789. 550 *t, 34.806.355 *4. 789. 550 H) • 
Lin *,\t, 7 A 'J i ?o#AUi7 7 h 



£fl#LTl'o. (Linetal. Diabetes 40: 1511-1516(19 )) ♦ 

#0WJMU. 7«. 133 ffl7Ii:fil&3ttfc7/l,¥>l»fc*'J7 i J tot 

©«««M:g-»TWi:iStt«M«t* ; ffr4»tt€'ltAr*c fcMEadtiTi* 
*. 

isftrsftdttw-faattTfl^Twca&ttoflitarc ti: j 9, afc^t: 
iiia«<o«{*^«»«i:aw^»tt**tt«r5^<EttdnTU4. 

Hackel^fcJtfKerstan »£1MBfifcJ:c;B*0ffi£ffc©fcai:TA* 
>**Jl ^^/.€ttmt%2 fcfcfBftLTH*. (Hackel et al. J. Appl. Mic 
rnhiol. I: 291-296 (1975) , Kerstan. H. et al. Biotech, and Biocng.. 19: 
387-397 (1977) ) „ Nigaii bfc XVZftr-mZtlWffimziU IfflMff* 

>*>'C-l-t'S-ti:4:»), £§/cn»*7^>**^'-/'9/.©W«1»i:» 
liri^ii^Ett^nTt^,, (Nigan et al. Biotech. Tech.. 2: 271-276 (19 
88) ) . 

Plimkclfbli. 7/V*>»f-Xi;»jai / /;B*«8ltttraUTKffiettO« 
T^tECUTl^, (Plunkelt e1 al. Lab. Invest,. 90: 6204-6205 (1990) 

«^ tr, 7n^>Bt^/t^o/.(ot'-x^fiMdnfco ^v^aafcic/aaE 

i?iiro«TttrfL'iP/:i!) % tt*!itt«tiitt-r*©i:«ffir5(0(:a«iti*^ 
i-inn^A-fr^r:. /95A>^w^n^jf;S©7/v^>ttii, h (gu 

luronate) tT7ot--|- (mannuronate ) i0i&a*£i*"Cfc a^OU^ 
7/L*;/|&/J/l^A0Y/tftli > it UTK^rrt-o*- 



RH'<»if-*^i*bOT**, Skjak-Break li, Rt:7^^>»fi^ 
f*ti:rrftt*D-v?o>l9ttK*L-r^o>l9(:K»t»SB*T*5v 
?y ■7>C-5^i^y7--tf0S!:in^nfl^LTt-^ B (G. Skjak-Break. Bioche 
n. Snc. Trans. : 20-26 (1992)) „ 

7u^>fituft,ro^s«Rn n 0 ^ttnrr^©i:affldnT^-6^ t turn* 
mixim®mmM*zmtzt~*><»Tfi*>&®mu, mam 

SnTi»tt*»«»fc. CO»ff©COJ:^^HJeTli, iB!lSttaffljSO/cA{:ii7 

W$^/:7/^>tta(*T$X.ftffi«»t4T*5. Soon-Shiong ^li, *S»ftC 
feit*WttL/c7A^>*T-f ?o»7t/KOtt«ttiS«ltffettRl/Tl^ 4 

(Soon-Shiong et a I. Trans. Proc. 23: 758-9. (1990) . COW?ti:J;D, 

j»ttrra^ffli'mR©7;i/^>»iiffe®i?tt©itT^o, t»rtTv?o7 7 

-i>*rfitt(fc-r4t^t:<a«tt(Dift«4fft4eL»5t>OT«>«. Es 
pevih ^T©7/t4 f y»Ufflfft:ttlt««ai»ttT**Ct^ l »UTV' 
^. (Espevik et al. Cell Trans. I: 165 (1992). T. Zekorn. Cell Trans. 1 
: 176 (19921) o tetrii, Rv?A- h<07 lb* >»lit V»^^«»UT^ 
>f hft'f >*t«T5C t (M. Otterlei et al. J. lanunother. 10: 286-291 
(1991)) , ifcliv?a7T-^09Bt«*r*Ct (M. Pujihara tT. Nag 
u»o. Carbohydrate Research 243: 211-216 0993)) #R£5ftTfc0, Cft* 

^fltttoaattrii<it^^«*nTi»6. i^t, «*tt*i:t»H«Tii, 
7/t*>«, tbv?/ h©ir«^fi^^wr47^¥>ttii, 

7rt.^>oofflntfeiy7A^>oofflBfej:c;»s^&ii-erji:ECdn 



Xl>*> (Hang. A. r7;l*>f»0|fii£fcttWj (Cooposi lion and Properties o 
f Alginates ) : fi£»930. Norsk Inst i lull for Tang-og Tareforskning (N 
ortegian Ins I i lute of Seaweed Research) (1960: Haut. A. Acta Chen. Scan 
d. 13: 601*603 (1959): Haug ct al. Acta Chen. Sand. 19: 1221-1226 (1965 
): Hang el al. Ada Chen. Scand. 21: 691-704 (1967): Siidrod et al. Acta 
Chen. Scand. 22: 1989-1997 (1968): fc J: Cf Sh jaak-Brak et al. Biotech, an 
d Bioeng. 33: 90-94 (1989)) , 7 ft,* >«YA t*-XOfkWtt» fcttSfltt 
ntomnmW&inSZtiT^i (Uartinsen et al. Biotech, and Eng. 3 
3: 70-89 (19891 ) . 
2 0 OiimJ:0*#i'r»«*TTt«7/V*F>»l8ll»W, »i®Ri:&ltl,fc 

»At:, xttoHxvmmvmuznMQ&mntt&Qtiibiz+a 

!Ifr£ttTi-*. (Chicheportiche et al. Horn. Met. Res. Suppl. 26: 209-2 
13 (1990) ) . 

itztfnx* vi^m^xr,xmm^$t\ti^mti\Siwm^ 
nrz*mvmtixMzixm. 

r*c*>T*>'), cniimii:«UT^a«t:rrsi,?»5(>oT*oT, &«u 

1** L<»Xf>$, 

tfrtwL/-iaK*r;uteii&<^^ 
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mzzownoy-mu &m\zn%u*xit**&$Li**&xf>*tmzi8 
zr.nixmttx**%4LK<<*}*-*iit*zm*xn**mmbxvtoo$L 
mmm*TTVi\zniit*t-*)®n&i7mxt>t)+ ztut*Mmx*$o 

l<afc?ll*U, ttaM»#aK<D7 3-a (fucose) . # 'J 7 * y -** J: 
«t k -7 to £ '/risotto. Z7^?Dir7ai^D (ttfcfio. 

0 2*tK*«) » #«J7xy-/V»0lli, -tti;7/W-r>B-M"J<>A©5 
*«) 

L I i t . *•? « a 2 c 1 Z * 1: i*b r 4 © T h i . 
«U*Jfif£«*ttT*>*, ?IjRc07;V4 ? >fllHfittliffttrS*5MO^on)» 

Sfir;Bufclt4rJWf*0>*tA£*< *R-5?«I*, tt*tt1fil*> tt 

»RU*£fci3r*(«0-r=r5ttt*7:J-.a. tf'J 7xy-/l^s.fcaff&tf££W 
T*^-7Kl<fln>l^£7/^4-'>afr*&*T^ fcfc££ik£ 

&h4*h/;ttnNai&*!*s**£, nrcw*'x*»^aoffi£^b/M; 

^otl>/:, :hi:ttU, ZO»Bjj(oraiaLrc7/t,^>»*fflt>TtftaUrclB 



<;a«tt*fTU Nlflfcllfctf'J 'Ji>>t0Zft£lc:£#KfcLttt*££i:fi*lfe 

ioTKoaiinw t oanau, *w«icif<i«ffm«#t±Tfc4Cf^7vv 

*Je"JJTU, WJeO«f8^iS«#tt7rt,4 ? >BtaR«|^tBWLT, tflttitJBft 
«#ttttr!f*i:J:0lffliattt«tacoi:aW'iimtt^tt*1i7n'^>»^'fe 

<D7/i4 f >BHWnj^Zia&«^^>+U-^«i:ft«d^T-fi5&8>rt>t 

n , r^ffiGH^ < fcc;73-7,8?^i:«i: : f<U7xy-/i,^ia«r4. ffiSH. # 

^xy-^fc^fJ^a-^Bfi^^tTfTiJa^^, CfltflrTliBUT f7 
*>> (fucans) J tfSi, ttKC J: *fi30f*i:, T >»-€rfS)tt^ «i£tRl ^ 

ifft7/ir>/»^»ot-r*, 

- -Tl$fnr^i7i: l?Ma«JlilJtti|tt (non-fibrogenic) j tit. 50 0 
■ ?o>^T«irJll^trr«5fJ«{*tBifir4/:Ai:ffinjr4Wti:. T&3EBAL 
n/c7^|/:littH^ 7^W7/V^>Mta0(fl«(*©nHRttlt(*. ^/*< 
tt6 0B, tfH(im<H(iH, Ki:ffiL<i*9';< fcfe I 2fr/l 
. »0^tt<lid"i< ttil 8frfl©!HL ttttr;fi£^-J:c;^f o7 T -^« 



tium&mtotfi&tztiH ZsEftM (euglycenic) <0l&fti:*-9-t * Z t<: 

wwrt»i^fCfnr*Ki**^ii«p.«ii8a^ttiirio(:awT*i>4o 

<r LTttfi L^«Hiao!B««j©aa^ir»-r *oK+attita2*irt-*eT£ 

tlXVMtlu w0M(DfflSEfhU, »«OBc-r-77'ittco»«#*7'-t:At^ 
««i:tf%i:ttAriItor§4a*ttO»(It/:»«t**7 , 'tr 

. mmm&i>x0W%mtemi&xt>i* urm**, mManmibmr 
bztwxzz. 



Manama * *0BT * li»o«W«i: i -7 TH»r 4 c 

xfu >i>7 ■ >ram» (EDTA) OXiU-®&&-<t>*['- Ht£tt* 
©fcttfctttfcfcltB* tf, ffftT*£***7* >fcJ:tfftfc©fiftttK*«8i:J: 

or*t*. ft5or7/.©7/i^>*«-, aurwrn-i o, Hi:»*t<ii 

ft3-8 >J 7 M©*i:»WT*. aw>irStt<t«*i:ii, rj 1 00/7^1 
fcu-en* oaieKmi*****. ^rftfr©*affi««tift8ijK/><3*ft*, 

fftt<li, '>'i< tfcft I. 0 0 <K *f*L<li'J"i< fcfc I. 5 0 0 m* / 

g»Stii«*trr*#iii:»tt«»ttfl;«*»*t*«r«ct*<-c#*. aa 

&tlT6^£/><T3*. :©«*li, ±**5f?Sfett«*H*©SlBfr*»*T* 

©<:-H>'*i*B©inL »e«©**»»*m*Tcla*Kfc* sctcAOBfi 

f6Z tJ><T$*. -tti:, ftO. 0 0 5 -0. 5QM, Ei:>7 J b < lift 0 . 
0 8-0. I 0M©&ra*B+MJOi.»»*^Tft5~3 0»B, »iL 

<urn 0-2 o*>rewtm*£!itfT*ft<> cn«snft«*«ftr*o 
Bfr*r*ttft«**R*T*c **fctix*y-*Tft»u fcttr 

6, fSttft«*i:«t4W*WT*4f (w/w) li, iSttlift I : 1 
-1:2 0, Si:*f*L<liftl : 2- J : 8 trio WW's Z©JB9Ji:j: 
0IT«if<i6m*t i feil*1'«f;©i:+»'i?5ft»1l©»«B*^r4©«:* 
ST***?. SSttftai*©ft*«ttT4Cfcft<T*4. 

ta<T$, -e©»i:fit3R©ia^ttfc«tc;^a(:j:oTjaeu^*t^ 



* !J«f 7-507550 (5) 

fc#T*#*. WtLOi, B*i:Btt'J*7*l*o>©7<A*-* 

{©KKilHRLfc-BHW 7/l/¥>B©6«'f * i/66flltt* 

SEBT&ac+fttttT, 6«Lfc7rt*>»»tt(;tftoT*. £tf*sJBtt© 
H»»<*>tt*ffilflT5Cfc*<T**. fc/iLttO. 0 1 — 1. 0M©tt(tT- 
h 'J O^lfclift 'J ^/»JStt/WT8Tfc6, 

||tfr*7/t*>W£tt;IB£tf*:: fc*<T£*. -BK, 7/V¥>BI»tti:«r4 
x*y-/L0ft*i (v/v) li, ftO. 25-2. 0,ff*L<liftO. 5-1 
. 5fc*&. *©fti:ttBS*fcTA*>B**i|i:J:0ls!iKU x*y-*T 
ftfrU fcttUT«&l©x*/-*£Kfer*Ci*«-C** g 

«EU^5i:LTf¥«i,ft/.:7rt,¥>a«. **tf»J (7;/B) , BKIXtf 
'j •} ^>t/;ii.f •J7^'<74 f ^l»©J:'5'i^tt«'itStlin:#tt^afflriwt 
»ttl*mB**:li»»*B«T4©i:*©itTaWT**. tfrww 
7^^>B©ttW*ft?Wica«lT«S©ffliH:TA^>B»«*a*$ 
*«o^fti:2iTl«*U', 7**>B»lIKB©iBttttWt:ii, «*. 
tf+»u««sn«BsnfcB?i^tt, BBifd. «a«tt©ttffi, u**ftas 

^JK-lfcAC/AKHtt/Ao*- M:*rr*v?y L/- h©*H-itli, ft 
raii*Wtti:tttt©fi*i:*->T*£*tt*a<, BBWte Jttf<MMW»BKJs 
oTlCBBtiwtbT**. »*lli, ffl;ll«5£fta&]*#«> 
f:iie*«ttai:J:'>TMt4:t* < t*5. H»t*7;H e >Ba*©BS 
*Bi»4BB«ftfcit»»i:Jt0, tfcuafi, »*6**fcliY>H»B*D 
v i:j:0«» : Fl*»«cfc^'C**. 771,0 *-n:ttT*-7?y 

U- h©Jt*UsJ;CfRfl01&li. -BfcJ:tf-«ABHK*>, tf»*fl*fctt 
Hi:i$aiRWetB*fciiTOfbi:J:oTBtti*fcwtt^d*Sci:6<T&^. 
;ti*©1*tt©WBKJ:->T, B'i *«B»tt**ffl^'Cfta©B***4*^n 

l8»^©Tfl-¥>tt©BfltU, 7/i^>B©«aWttW©M»"C*4. #*i: 



ttCiTUNBIffTIi, «K*<»t?Tflff'itt«»tIf5l«-C«C^. «F*L<li, 
7/l-r>tt©»7lR (tD^/th» li. ft2-3 0 0 , 5£i;tf*L<lift4- 
2 5 0 , Ei:ff*L<lift6-l 2 0©feffltf4, 8>»©»f B/><«n«aii 

fclitilRLfcrn ¥ >»t*tRttfgj«f:»W U p7tS©£ *TS 
^i:lBlftr5:t*<T*4. ftO. I-0. .5M©B«*WT* HC 1*©* 
9'itttt©ft1RiS»^ttfflr*CtA<TSi. /»rt#W©8«li, 7>M f >»© 

u wa©» : PR**»'5nfct*i:w*»»fict i i > ftr*c 
ti:jto«ror&ct*<r**. 9j*a»i:, A0»HBB*i:J:O, %zmz* 

ttBtt©?fl*feJ:c;H«W»If fc, 7/^>ttt#(*t©T7PU-h (M 
) fcJtyr/lo*-b (C) offl*mtt§©MBTfc<5. »it<li, 7A4 f > 
tt1'©M/ (M + C) t LT3Hr.L/-M©l(i, ftO. I-0. 9 5, Ei:»* 
KU^JO. I 5-0. 8 5, EICIT* L<«« 0. 2 5- 0. 7 5©l5fflTfc 

T/L*>tt'i>©Mfc«fcaG©wtfifl';*ii, « «u; ccwx.urjo. o 5- 

0. 5 0M) ittft^'if Aff»i:a:»3tffc7/l>*:/tt*f$BU Mi:Bt,"H» 
^rtWtftlM: L 2 £ C i: t;B 5> ^ W»W $ * 5 c 1 1: J: 0 BB f 6 c t /i< 
T»tt©»B«a^»Bi:j:oTM«r*cfc*<T§*. *©tti:H» 
BLfcCi:»fM«*x^y-/i©as»ii:i^tPlistB***. c©ifig^ttg 
TC&i:JtO. 7it^>l9^o^»1>6Rfi2©l9«flG©MfcJ:CfC^r?*;iA< 

•t.tBtS^7;l^>l»R^ C^»J-7?o*- hfcj:c/^'J h) li- 

^W^mttTfei. t^l . 5-2. 5©pH, ff^U<lir>2. 0CpHoa« 
ffi*nii'T7n*>«£lftai-f *c tujto, t.*tft«cStj*7;t*>n*iB 



©Mi: AO, G^nvr >i*>m<&%V)\z&Rl, Mi:at-T^>Bii» 
ME'|ii:«4 0 A^T, »ttfr*©ftB»©&Bi:J:0> 7^>«©Ci:at/B 
^fcAyM^ffCM^^^^-bn*. i:fl6ft-r*Ci:»t;7^4 f >Bli, 
/7/i^^A<t>*/:lix^y-;KD»5ni:J:-9ttt»***ct**T**o ft 
»89i:, Ci:»t;7/i,4 ? >ttli, McaCB»t««+i:Btoo*Ai/'>i,-f 
t>*nii»TCi:«rt/B»*aB$tt-5;ti:J:0»*li:*<T«*, fS«^^> 
ttB«j*»»L^fti:, »*/:iix^y-A©B»i:J;->TMi:aCTAf >B 
Ba*»»fr*ttB3tf*Cfc*?*«. B4VJ;t;/*fcli»nri/^ATttBd 
*fcl>B©JWftli, *n*npHfeJ:yAAi/^ABflEtBfir*cti:J:OB 

|9CL/;J:7i:tT»fcll/i6Mi:»CB»*;Jtt;ci:aCB»«*t*c 
fcKjtO, 7/t^>B»«{*^©«S©M*iJ:C;C©««t*»i^i:bT*4 
. Mi:»ftt«i:«tT*B»®Ci:*CtfW«*UBirt"4Cticj:»), ± 
»W^7rt'4 f >»«iSft«*'©C©It** (:*»**, c<ii:A0**n«BB 

i*i'©zosfeR-f + >is&wii©a^*a)d tsa(*owiftWfflttf f«^$^ 
44ftc, A0^#v>«S7l^ttt4^ect*<T#i. Mi:»t % B»fcJ:yCi: 
T»fB5>©4^%tl«©»#tti:ol»T, 7A^>B1»©M*fc«C©«flntt 
ftl*. NMR»fttt*i:J:oT8Ri:*«r6Ci:^T*i. n C-NMR^A 

ttwiiM/ctt*fcAc;r«aEB»«tftsr«fc©©ffiaTMtt^ST* 

ttftTjR6"r6lti:J:0B»1-6ZtJ&<T*4. 

*»in©7/l4 ? >l»ri#»*ffm«^ttTft0, 5 vriLVrWsto+Y 
'J^ASOftO. 27-f?o!T7A«T(/i^0. 02MHHT) » 
<li 1 'J r7i.©7/H ; >Bt h 'J ^ AS 0ft 0. I 7>f?DrH*« ('ifc 
ftO. 0 I K1M*«) * ECff* L<lii ';y5/.©7^4 f >»7*h'J'>X»a 

Ofto. 0 57<?o/7A*j(i Cibno. 0 0 5 *!**») ©fln*»«tt 
7/t*>Bt , ©73-x«!.^/ni. «T©«aw 

4i:COf*J:^'i«*©1 I tt«©»Ki:A-»T«Sr4Cfc**T* 6. 



*jMj»fl>Tn*>«ii % MiiMMttoaotftf W;ii4>> 
- a ©u^tifcarr *fc^??i4, **©*>-> k/w©^©/: 

*©ff*m-#ttt:£v*Tlfi8/*8££MRU:. (M.B. Kloster. Joural of 
the Aiicrican Water Works Association 66: 44 (1974)fr£3ra$ft^Hach©* 
0W'*> K7?7 (Haeh's Water Analysis Handbook) , *2IB (1992) > £te 
8I93#IH> . *>->Utff'J7xy-AT*9, #'i7W-A«fclbfl);ffl» 

->flt*fcll i:HT*W7*/-/l>#M*5*%fe©T* 

7/l4r>«'b©#y 7x;-/H5f:i60*«StlJ, **Tftl Ki^OfiK 

9U'«lo*ttmom«:Aft*. B«ttl©«»t h 'J 7 A*ttfc*tf 
(TANNIVER) CffiRS) 3 K* (* V/^r >tt* h »J 9 A. y >tt 

, tttt, fcrt*y7"r>»7-r- y7i», a»'jf-o/.* J -j;(;*7 , 7^ I «©«*© 

K31) £v>7*/tfc<fcC/tf!n©m«(:*tiDU *©t*i:fea£Ka U SflTW 
3 0£flH >*a^<- M"*o *©»t:tt7 0 0 nmWsHtiXVtmW 

51< I it:J:0£tf*tf>7*/l©ia)t«*«iEU:&, «**>->»«afr* 
lfH>7*'l© : 'J 77i.30i:r7-ftt6*>->»©7Y ?cir5AEL *?;I4 

; ij r7jL©7/i*>»so© '*>i>Mj ©70orH^T4: 

fc»n©7ft¥:/»l*, ; 9 r5Z.tD7^*>e* h y7i.30K>2. OvW7o 

/7/.WT©?>->9a (ttfctto. 2M«ht> **ffr*ct*<^dn 

-5, fftKl*. 7/t*>»(4, ; ■jr9/.©7*4F>HM-M'7/.a0. ftl 



^^¥7-507550 (6) 

L<«I'J0. 7 5TOo75^EIT©*>i>M ('ifcttO. 0 7 5 RAX 
. *fc*l©fitti:j:0. ffi£©fca#©ftffi^i:n»>J«0t©HlJSflJ&<fflltfc 

mwr4«)*w«tr*(«ii/<'j t-ttTawr*ox. ***fcj:c;f&©*)H 

©+»>*ttlft*TOtlT3fibft<*©S^f?*fc^^ 

ftO. 7-2. 5Rl«©7*4 f >tt©BK4ffft , *7^4 f >tt©ttaf&itt© 
»«!*, 2 5*CTttl 0-2 5 Ot>f^7X, ft* I < 1*142 0-1 0 0*> 

C©R"7I©:tfte©* I ©IHTI4, J&ttL/:W«ft(* Ci f: 14 US© TO* Lit 
«») *rM©faaf»atrflfef»U ffiRU;7**>l»©tfai:S/»t*. #B 

! J > © * $ ffi T T' 05 51 3 L T 10 IB £ 7 /I,* > fit t © IS 6 £ fiD 5 4 Z t W T * 

. *©m:tt«*aT«c. 

7/1 *>8t©tefc»fl3fo£a»): Hint U ttttt-B&E, ffll<U7/t. 

*«j±ajfe«©tt»jffti«»dttT7A4 f >Bt*ry/Kks*i. a»i4t*rn»> 

©K*©f-Hi:J:oTJB«T4;ift<T*4. WAtf. «B8SW«$affT*7A 
h y »*/.©ifttt<rfUtlT7/v4# i. y 7/.fc*CNBa©a**]B 

*u ttft*^i/7^«riB^ra»*y^ftd*-5cti:j:07ii^>tt/ha* 
MfSLtzztw-csz <*nitttfiu 352.583 *n . bttMWKtBT 
•>y >yfc,tc/#>7*<rHi\ Hffli7t< 7*ttinuTft«fr*a»*j7»i, 
. fttt* * L$n*TW* z z t\ii$m*v bitzvx-r >i* *;m^ 

WtKjcar5CtbT*4 (#[89**4.407.957 *) , RTttWItfr bffiti U 
, -e©it(:a/»^fflft^/P>^i.«at , i:ffTriJ:7i:r4ctt: < fc0 7/^ 
>«'hfl£Jf*f£-r*.:£- (Nigam et al. Biotechnology Techniques 2: 
271-276 (1988) ) , SEC afb*/li/^i.t*ffT40l«©«tnt:aa*ttA 
T*- 4: lT£i (#tS*?K»3.962.383 , 9ft > **** UT7 >fit 

/sa*»R»tTa»©;xh^ifj«L, c n*jfl(ta /.»a^rw»r * 



r t M'l/nr*C t/i<TS 4 (Plunkett et ai. Laboratory Investigation. 62 
: 510-517 (199Q» , 

nfc'<AX4r.^i7fc*R«ff^fliEfc©in^«eeffltT^-tttt«€JBisr 
mumm. 789.550 *?) . r **>mmz&m\ztto)&*a*mz*Tm 

«MU «©Ai«fclt©jta©T^i:IEBUfcttfk»n,^7/.Bfifc©B|-CO 
!ft«tKfbS*«wt(;J:0. Hfr^»**l«* J:*kt*w fc*?**. a 
Mlifr^b I o©Hitl©?!i«*SK^A<, £W*ttfca AS/* A»ai'©J5«t 

ufi«©b©r*«. awtgwtiffittL/cttft^/vi'OAsatwiniro^ES 
»<, a«©wai:j:*fli3ift<if©5tfflJ:caa*«wri»aBifi^©?j*ex.5 

M«t:i|L^:Jflf>, a*l*5lffi«9nTa»L, Wt»A,i/<> u m * i:»TT4 
• T-7JiSlf;©^(tfnUT»«tft^ifi»^^, Hfflfc28t*-«©*rjE*»£$ 

wfii: J: 0 T , -7Jjfi , y*'< 7 /t^ 0 I *?©— 4©aa££j£'f zonmii. 

ira'i»ttt:*B«^di»a»*>-ic;»i»«awt4*'i^ttiL*n4. 
czrffirn-ri^ftizffa^aflftjfiSfc^c/y/i-ftf-rafi, 1 9 9 2^5 a 2 

9 ni:M£ ftf:*fflW»9«07/890.8829i:E«3ftTfctK C©fflB©«!fl 
ta»fc^c/[??iii±f*, ei:WL< i*«»»*teJ:yyrt'fl:Mtrar*a»t 
, c©^tt©Ki:3E4<iKW©fc»i:e%tLtCw{:ff«r*. 

tf«lft»*B!te©J:?'it*/-:£a«i:«tt'Xffl«Bll8tMT^fflttli, 
0~ 2 0 0 um©l**£WT*Ka»*ffl**t>©fcT*. C©ttta*U, -G5 
ife(87/^>»y;K ff*L<l*7A*>a*Ai/«>/., 7**>jft77*;/7 

z.*^i*m«b©flift»t^*, &a7^^>»ii, 7^^>ttrBat/:ffla 
ff;j*u;t©T*4. ttai**7't/n*, t<u»n©tti:ffltttaft^TSi 

©Jttt«*afr^a«r«©i:+»i:tti*«j§ttteJttf+»i:*#i»W4efft 

LtttRf*©trBrifif:r*J:7+»t:aj8ttTJf^t>©Tb*6, 12ta*(i, 

•J*t<U'J'tt< 1 I 0 (/m^o^S 0 x/m*fl©J*i*£tff *. 

L<li. JH-©lffiB*f;tJ l -2©«S5)!f<m-©*7'trtf»ii:ffttr4()©tr 



*• BrHi:«CTi «e©7;^>B»a(*<r»»i:»U JfW*7*t^tfe* 

»T-3i9tt©E^<5tt«*/!RSir*«ft, t^U7;^ f >«Ka*©l5ff3©a 
««B/*«»ftll, £-Bi:tCUT, fc«t*rUt42'R'ib©Tli<4H^, »9 
L/;mtt€-.^ >j fB Y + >**f*©fflai:«»T 5 c 1 1: X nX. X 1 ) - L-') iS 
>*f:(*tt©3;?P.«t:«tf?T»«tt©^yHI-f + >tt«(*tini^T7^> 
«yn«!l»*X«T-«w*A<T*6. 3«tt©fi«ii, #y»-fty©«*© 

ff.ii. .Tf;w<t>t7/i4 ; >tti«a^t©5[^ »ai»©*'iBi'f*>©a* 
, fcjiyo+aN- hi?iBi©f»ar^4. aao^uHJ-fjf >*j:tf5i5*tt 

©aWl*K*©b©T*0, 7c^t:«3Rtt*©e!B^T*4, /sa^»i>fi^*t 
WiBdttiCtCi^T, */:lift&©ffitti:^T5£*0iUtt*wta<T 

y^vfcia-KywYtx*, -«f:a«tJf;fiSi^»iiir4<>©T^o. tfi 

(*©5C';6QJ9[/)^iH', ^»j»<^->fiR;^fixr»t7;^>«7-h y 7/.© 
»ai:aauTKa*aB5©»a©« -7 i /a*Res*4tYt>xttSi£ 
/)<#^n, -e-©ien:*S7n¥>a3 7A^ cn^^©zafegHi'f t>©«« 

i:*->TfflflWi:*fci*S±i:^»<fc*n4. L^L/i^^, «»«©5I»tt© 
7/l4 f >»^;© < fc^^fig!.©?*i;«fyr*t, fiftt/:ttH©*7't^^© 

at»tt»i:jto, t*i:7/i4 f >»i**©5j»tt©*aTttaif5«*tt#t*fctt 

CJ*©3 7a>*©tt£©Ri:7/^>8ffl3U:££t&*-fi&HY t>TJSS 
ftBY t>l*7il4 f >»^h '>7i.tfiltt»TaBa4r«W->T>HB 

cattu -Mi:*o»©fflsma<Wttbn, Ba**»<:»r*a»»iBja« 
»©3itfiit*<n»*-r6. 

7/.tf;IJEDTA*rffll'T, */Vi/7/.-f t >© Y ^ ^li^ U - h ft 
i:J:-»T37yA-4rSti:«Wdtf*J:7filC**»r^iT**. *©tti:ft 
»«l*trn@W»il4fr*/:l*6iS- MJCJ:-»Ti*tt4rffll£ni:ft*r4C 



©*ai«*T*. 7/U*>tt#tt?I«^ftUTflffli:ttl&T*fc*i:, #'jhm 

7ii^>flittnm««ii*(;»nowMitr, *©ttvtea«&a©fc»ic 

^'J7X'<7^>W^ft8Y + >€-?I^Lt-^7/l'4 f >»y;UttlI»fr«itt» 
atfMitrtW4»*i'. znti-*7;U4*>*»III***»**6Cta<4fy 

Fa-r *^tsir.f*. jHtsctttLT* u 7 at, ta 

gtigj 

-? 9 o < a • »J 7 i -5 (Uacrosystis pyri fera) ^bOLttL/: 5 0 g 
©0H/iPl7rt.¥>«t- h 'J7A (LV7 J /V ?tt©T/lofi0 (KELCO 
Oiv. or HerH I Co.) ) £ 5 'J ? V4©*Kj»MU 5 0 ; 7o>0>,i/ a $ 
frLT>-»«LT;fif*B£U:. 18. 6 g©EDTArt M7A£fcrti:$ 
UOLT/SWitf/;. r&itt£o--7-; /lJ:r2 0 0 g ©fcgfcfc&TSG Ucft 
tt(t#* <vj >?o, h (Uallinckrodt) i§ttft«*l»*) fc3 0^ISIR^L 

«*i:6tt(0. 45;?a>©7^/^-. 0. 22:?0>©7^/^-fe 

JC/O. I ; ?o>©7</i,*-) *ftLT*ai,fc. *©»i:*«Uc»tti: 
3 0 g©b3ftr 0-5- * A-tTffl»a**Cfc{:j;0«W 



i 

J} H ¥7-507550 (7) 

ttGdtffc. ^>^t3 0»Ha^#«LT7/V'r>^U7 h«»L. 7 
14 f >» A5 l'7 1-*x*y-/u:S/BU:HH:t>*7 hW»T»<W»K * 
>7*rt©7t$.'iftr>«*/n©iLfc. awci^-AfcltoTKfcU tt 

Stt^-ftr/lo*-- r©7;l*>»©WB 

8 0 g©7*o .7 >7iH*>fc (prolan alginate > ^J:Tfflft£ 
*6Zti:Jt0l9 10*i:*WS*fc. 88* 5 0 ; ?o >©y 7 i/atftt 

•53 2 o g0i*rju:iSttft«*fcfcau:. *©ki:3 o»raa<>flirr*c 

iri:*»)ffttft«*«*lfc. c©*^ff *hfc»itt«*i:*» (0. 4 5 
; ?o;/(7>7< /I?-. 0. 22;7o>©7</t>*-fcJ:tf0. I ; ?o>© 
7 4 & 9—) $frUT6«Lfc. *©*i: I 6 3 g ©ifift^r* i/7 iSitti: 
SSflnU 0-7- WktTJ8lfr£tf 4::*:KJ:0«ll*3ttfc. *©tt<:2 1 Om 

*C*i:J:0»ftLfc, c ©nxm ^fifcisat 3 0 0Haoa«LT7**> 

Uvb£3. 0'J»H^0. I ME DT A ( p H 7 , 0) KfcHSttfc. £S 
IlItUTflMtOpllf pH7. OCWSU;, fofti::«Mi: 2 o g©ififfc 

, *©lti:3 0^Mv»((IUT7A4 s >»^U, r*»fc, *omz7A,¥> 
Rt^u 7 h*rx*y-/U;gfiU tf>t 7 h *RH>Tto< W<K *>7*©£ 
£';ttfr***>it>©fcLfc. *«©x*y .,TR*£U ftBtttffOE 
ltz a * ©Ki:7/l*>&ttStt4f R£TK 6 O'CTt-T'VrtTfcjaSttfc.i 

KA:i:HRL/;* (0. Img/ml) tftWU 10. 0,5 



0, 3. 0, 1. 0, 0. 4fc«fcl/0. 1 it g/m 1 ©BflCfcflTiflMS 
T7 0 Q nmT22JR^*nt'n©*>7**©MK<:ttUT*>->«©B« 

sewi & * rj 2 07 7* ^ /sat* 1 jRft»TnKt/c 6 *n*' 

*l©*>>7*'l©2m I ©!3ft£5m I QtUftftKAhfc. 2m I ©*£#!&£ I 
TKKTfi:A<ifc. *©{*«»* M7A»ffi (llach Cat. ) 

675-4905 0. HMtfthCnoKMKAIlfc, ( 

TANKIVRB) (ffitffc) 3«|E(0. 0 4 m I ) ittlHtiOtMt CffiflD U % 
£i:fllftLfc. 4r©ftCttHTT^SiaT3 0»W-r h Ufc, *>^^ 

^fiR©t a ^ » H:»U, 5))t)tnih , iT7 0 onmtflUtK^ttBot. + 

>t-/i7'3>?©+^7 h©««jiiii:oi»T«jEUfc«. en4?n©TiH e > 

tt/Rff©«0)tnt*^>->ftt©«'flflltti:«LT7'O7 KU, 7/^>»-r- h ') 

. ^ttWl ©7^^>fllU, 7/l^>»7-h'i7X.©; '17? L£0 I. OV-f 
7or7/.©^>x>ftlW«t^ffr4It^»-»^ (0. I MK> « 
2©7/t^>ttli, 7/^>»t h')'?/.©; 'ir^^SOO. 77^0/7 

it«©/:©J:. feJ:aH«M2©7iW4 s >B*«IIfir6©i:ttffltfc 
W*©7 WKL^^'J 7x y-/V/^>->»«X«:ffifflUT^'J 

7x/-H^Trli:ol»T«SUfc. 2©W»Lr:7/U^>»t 

n»?ro©(:fi.'mL^wJi©7Hf >hi©f n-enii. ; «j r7A©7/w^>tt 

SOWS. 0t< ya?7J-(0 9 >x>«Ifi^tnt6CtA<7>o/c, WR© 

x^OTtwM^W^tlfc, **q©77fcli. tta©7A^>«1»©4«'J7 
•gt6fft4 - 7 3-*ffi#t/r 

7/ir-.n1^>7'/l«1'©7a-^©^ffiU, ^x?o7h/77<ttl»«r 



IKCC-MS) J)Wi;J:-»T*«r*wt^T#6. CC -MS£*f©fc©© 

3 -I)lSS ( 1 0 Ommx I 3mm) ©&«Wi:Anfc. rtBUff *t LT 5 0 u g 
W< y >h-/lf ^Trt-5H, SO* (INTO. 5m 1 ) **©tti:*ft*n 
roKH.TTi:flS»it/:. *©«i: I 0. 0, I. 0, 0. IfcJtfO. 0 1 wg© 
7 3-**fttTT*S*8M#tt*ra«©t^Tni3U:. 

4tt©«»T?^l 2 irTllfBI (J^li3i$fBI) 6nftU:. flDtt©*, Ktt 
BtiftffU, <t?-lM©ttft'<'i , >/.^fl5»t/i. tWU/:K«t*ra*>»« 
U (1 I 5 0 Oxg) . 4«LfcRtt'<0 7/.«r»*Ufc, 

«t©»i:*t>7*il<rt.'tKk**t- 1- 'i7/.«rfflv^TajcL^ (INNH, OH 
•f I mg/m I Na Bill , 0. 5ml SfiT I IJIHI) , fl7C©», 2 0 
07<7D'j, h/l©#K»*jS«lTr4I tiiioanot^ft^tt^wu 

2007<?d'J7 h /U©»/KR»feJ:C/2 07-f Joi) , KOI ->f A 
^ : /-/-^fttfflL, a7cL/:^>7"/l^7*f iKfct^: (SfiT 1 0#) . 
4r©lti:^>7*/l^2m 1 ©*fc 2m I ©ttft/ fl/ >t©IB!T»JEL^:, 

o«j^rtiD7th >4r»»U 5 9 7 0 H P » taftNtmiKCfl&U- 5 8 9 
0HP//^7oThy77i:7V7*/t©ig»^ttAL^, CCUJ:6»«li» 3 
• /5>TI 6 0-2 I 0r<:'**fi*4jK*««U J &WD B - 2 3*7/. ( 
30 0. 25mml. D. ) i:J:f)tf->fc. MS»«li, fi^lHI© 

W»©T/t4f>ttfeJ:C/*»«l fcJ:{/2©ffiKLfc7A*>«(:oi'T©7 

3-x^»fr©tt«^tiT©a<:^r. 
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Attn i (tojs) 
(fflii) 

*K«W2 (Wit) 
*fcW2 (ffifl) 



? : 7 3-*»tfrlS$ 

2.91(0.291 ftfl«) 

< . 0 1 ( < 0 . 0 0 I SIM) 

0. 7 0 ( 0. 0 7 SIK) 

0. 0 9 ( 0. 0 0 9tft») 



Jt«UT 3 0 0 *B**fc:3T&ttT*. 7 /I- 01 2 (ffifi) o 7 d 
-*U"U«, S«fH2 (flJJc) i*ttlT8<Dfg$Tfi«T* 0 

Hi:, SffSGEMO. B IfttM) OfcACMtt+ftttttftt-MOAt* 
!Tf * I OmMIIE PES, 0. 0 I M?x>»t r- »J 7i.+© I . 9fil«© 
MRL/;7/t4 ! >Bf ICTm I SO I 0, 0 0 0 AftoadtTBffiU flfc/Silf 
*3 2 "CTri 5 Ot>f-*7X0>ttfI*Tf-r* b©tLfc. At*l*f 5 0tfm© 

y^Wfi -WttAf*©KH 

N»&flUftttLfc0. I I 7M©ttft7>rt^OA*8j|rfc0|BTHHiaKT 
7 7 > ■ f • 7 y j (van de Graff) KHi: JtOfttttfc 8 K VODCftVV 
fEtfCm U *SSff! 5 ©f-Wi: J: OMR t,/; WH4ft©Sffift ( tf L3 0 2 5 © 

Aft) ft 2 o o u i /»©fliaT2 o y *aa£tff: 0 iei>tssi 

':»n£LTfrfr^JfJf;B»»litt*^fc1£|*L. C ©ttfctlfifta tl /.» 
ft't'TMIll/,:, rtmt^J/t i/O/W + > fc©El£l:J:9ift»fcyrt'fc£tffc 
, Af*l©7;l4 f >«t^/V>t?/.«fIii^^/5vo^-T^0, n I 3 0um©fc 
<fctcO(7d*TTtTt^:. *.f*©ttlILfctt*fi, ft 3 6 0 u mCD^aiifctf 



k 1$ a ¥7-507550 (8) 

gtt^-ffiSWTfra^flKtiAtttttt ( I P) 

»W<DttrjRi;, 0. I M?x>»«|jtt ( P H4. 5 ) *© 5 0 m g/m L 
©a r- U7 h'/i/> (slreptozocin) (250mg/kg) £ I Pittff *Z fc 
i:*0, fflSBa I b/C-77X* WlSrtttOi U:. 

0T*Xf:-742ft9 2 Q 0 0-3 0 0 0Af*T I Ptt«U;, 77*liiEM 

mfc'*o, 7 2 jam ( i tm->Tcn*Jt»ufc. »«©fiisrai*i;, 

BE©-?0*ufas*ttor:R^fc 0 zft*©?4;it/||2U ttglfcAtt* 
*£U:. 7A^>»TKIILfcAi*li±STIi»), ttftKttl*',t< % 7?o? 
7-';©«Wfem*'*-i»£ia«0«>f: (MLfcAW*7**Aja0 2-l 0©v 

?D7 7 -^) o 

ffiU7/L*>«^*fc«U:J*{* (»«*** fc'lO WIHB©Ba 1 b/ 
7rt^>attC*£8*¥tti:<*j^ t -^ ttft6«li/j < , v7d7t 
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A. CLASSIFICATION OF IU1JECT MATTES 
IPOJI MIF 1*3: At IN IJR;CI:n II W 

uj ci «2«m?i. o. ovi. nj. :«o. :n. t:tn» 



I. HELPS SEARCHED 



o i «y. uj. :«o. :<i. cum 



« »f 4>U k*M »y. .Ocri 



C MM.UMEWTS CO WIDE HEP TO SE SELEVANT 



US. A. 4.663.286 ITSANQ ET AL.J 05 MAY 1987, SEE 
COLUMN 3. LINES 4-38; COLUMN 5. LINES 51-57; 
COLUMN 7, LINES 20-23. 

US. A. 4.689,293 IGOOSEN ET AL.| 25 AUGUST 1987 
COLUMN 3. LINES 33-42. 66-68; COLUMN 4, LINES M J. 



AUG 19 1993 



CARLOS AlWlty 

rjaeajH o^jsj^L 
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(81) USB E P (AT, BE, CH, DE. 

DK, ES, FR, GB, GR, IE, IT, LU, M 
C. NL, PT, SE). O A(B F, BJ, CF, CG 
. CI, CM. GA. GN, ML. MR, NE, SN, 
TD, TG), AT. AU, BB, BG, BR, CA, 
CH, CZ, DE, DK, ES, FI, GB. HU, J 
P, KP, KR. KZ, LK, LU, MG. MN, MW 
. NL, NO, NZ, PL, PT, RO, RU. SD, 
SE, SK. UA, US. VN 



(72)JSWff 3?7A, y>h 

7*»J*a*B 95616 rt'J7*;U-7 

ffl T^VjTs <ID-Xh-> 7^ 

-a 35715 
(72)89l# 7U-7>K, -77 MJ- 

7^U*&»B 94705 *U 7*^=7 

1427 



